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allowance must be made for turbulence and "swell" due to unequal distribu-
tion of velocities and entrained air drawn into the stream by the infaUing
water. Numerical data on the amount of swell are scarce. Experiments by
Hinds 3 on a small-scale model of the spillway of Fig. 8 indicated swells from
aero to 10 per cent, averaging about 4 per cent. In addition to swell, cross-
flow causes a surge up the outside bank of the channel. For the spillway of
Fig. 8 these effects were not important as the height of the back of the channel
was everywhere in excess of requirements.

Downstream from the point of inflow the swell tends to decrease, as the
entrained air escapes, but unbalanced flow may cause a zigzag eddy to per-
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FIG. 15.    Section on center line, Boulder Dam spillway.

sist for a considerable distance down the channel. There are some conditions
under which this may be important.

(j) Boulder Dam spillways. At Boulder Dam, two side-channel spillways
are provided, each having a capacity of 200,000 cu ft per sec at maximum flood.
A section through one of these is shown in Fig. 15. Here it was necessary to
make careful allowance for swell at the tunnel inlet and to design the transi-
tion to minimize cross-flow within the tunnel. Exhaustive model tests were
carried out to these and other ends.4

As shown in Fig. 15, the entrance to the tunnel is raised above the channel
floor. Also, to improve flow within the tunnel, the inlet was offset in plan,
leaving a shoulder on the crest side of the portal. The profile of the curving
tunnel invert just below the portal was determined from the trajectory of the
jet, using the principles applicable to overflow crestg as explained in Chapter

3 Op. cit.

4 Boulder Canyon Project Final Reports, Part 6, Hydraulic Investigations, Bull. 1,
Model Studies of Spillways, U. S. Bur. Reclamation, Denver, Colo., 1938.